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EXECUTIVE  SUMMARY 


The  objective  of  this  inspection  was  to  generate  a  baseline 
underwater  condition  survey  of  Fuel  Wharf  128  at  the  Naval  Air 
Station,  New  Orleans,  Louisiana. 


Underwater,  the  pier  was  in  very  good  condition.  No  significant 
deterioration  was  detected  at  any  piles  or  connecting  hardware. 
Some  submerged  horizontal  bracing  exhibited  a  "softened" 
condition  but  not  general  or  severe  weakness.  Above  the 
waterline,  fungal  decay  was  present  in  numerous  locations  but  the 
overall  structural  integrity  was  not  significantly  impaired, 
considering  the  heavy  construction  and  relatively  light  loading 
conditions . 


Recommended  maintenance  includes  replacement  of  missing  fender 
members  and  replacement  of  approximately  30%  of  the  timber  deck. 
Areas  revealed  during  deck  replacement  should  be  examined  for 
hidden  decay,  and  "moisture  traps"  should  be  omitted. 

Other  deteriorated  framing  members  (bracing,  caps,  and  stringers) 
should  be  spliced  or  replaced. 

"Top  rot"  in  timber  piles  should  be  treated  to  prevent  further 
deterioration  and  reinforce  weakened  upper  connections. 
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SECTION  1.0 


INTRODUCTION 


This  engineering  inspection  and  report  was  performed  under  the 
Underwater  Inspection  Program  of  the  Ocean  Engineering  and 
Construction  Project  Office,  Chesapeake  Division,  (FPO-1),  Naval 
Facilities  Engineering  Command. 

The  project  was  performed  by  Ogletree  Engineering,  Inc., 
Engineering  Consultants,  Corpus  Christi,  Texas  under  contract 
N62477-85-D-0083,  Task  No.  1. 

1.1  CONTRACT  TASK  DESCRIPTION 


This  contract  task  required  engineering  services  for  an 
underwater  inspection  and  evaluation  of  structural  members 
supporting  Fuel  Wharf  128  at  the  Naval  Air  Station,  New  Orleans, 
Louisiana.  The  contractor  was  to  supply  personnel  and  equipment 
to : 


A.  perform  designated  levels  of  examination;  take  measurements, 
provide  documentation  and  photographs,  and 

B.  prepare  this  report. 

The  objective  was  to  provide  a  general  baseline  underwater 
condition  survey  from  which  immediate  maintenance  needs  could  be 
estimated  and  future  needs  could  be  projected. 

1 ■ 2  REPORT  CONTENT 

This  inspection  report  includes  background  information, 
objectives,  procedures,  results,  evaluations,  recommendations, 
drawings,  and  photographic  documentation  of  conditions  found. 
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The  contents  were  derived  from: 

A.  Drawings  and  information  provided  by  the  Naval  Air  Station 
and  the  Chesapeake  Division,  Naval  Facilities  Engineering 
Command . 

B.  Data  collected  during  the  field  inspection  at  the  Naval  Air 
Station . 

C.  Engineering  calculations,  estimates,  judgements  and 
assessments  applied  to  the  facility. 
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SECTION  2.0 


ACTIVITY  DESCRIPTION 


This  section  provides  a  general  description  of  the  Naval  Air 
Station,  New  Orleans,  Louisiana.  The  information  was  obtained 
from  the  Naval  Air  Station  Master  Plan  and  from  conditions 
observed  during  the  inspection. 


2.1  LOCATION  OF  ACTIVITY 


The  Naval  Air  Station  was  commissioned  in  1957  as  a  joint  Air 
Reserve  Training  Center.  It  is  located  16  miles  southeast  of  the 
Central  Business  District  of  New  Orleans,  adjacent  to  Belle  Chase 
in  Plaquemines  Parish,  Louisiana.  The  NAS  is  adjacent  to  the 
Mississippi  River  and  the  Intracoastal  Canal,  73  miles  from  the 
Gulf  of  Mexico  (See  Figures  1  and  2)  . 


2.2  EXISTING  WATERFRONT  FACILITY 

The  Fuel  Pier  on  the  Intracoastal  Canal  provides  barge  mooring 
and  off-loading  facilities  for  aviation  fuel  used  at  the  NAS.  No 
other  waterfront  facilities  or  activities  were  observed  during 
the  course  of  this  investigation. 

2 . 3  CLIMATE 


The  area's  climate  is  characterized  by  mild  winters  with  hot, 
humid  summers.  The  average  annual  temperature  in  New  Orleans  is 
70°F  with  monthly  means  ranging  from  57°F  in  January  to  83°F  in 
July  and  August.  The  record  high  temperature  is  102°F  and  the 
record  low  temperature  is  07°F.  The  annual  average  rainfall  is 
60.8  inches,  with  normal  monthly  averages  of  3.3  inches  in 
October  to  7.3  inches  in  July.  During  the  summer  and  autumn 
months,  the  area  is  susceptible  to  occasional  tropical 
hurricanes . 


I 
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2.4  TOPOGRAPHY,  HYDROLOGY,  OCEANOGRAPHIC  DATA 

The  Naval  Air  Station  is  in  a  low  lying  area  ranging  from  an 
elevation  of  -2'  to  +3'  MSL  and  subject  to  both  fluvial  and  tidal 
overflows.  The  flood  plain  has  been  established  at  elevation  O' 
MSL.  Drainage  is  provided  by  an  extensive  drainage  system  of 
open  canals  and  a  litt  station  which  pumps  into  the  Intracoastal 
Canal.  The  Intracoastal  Canal  is  connected  to  the  Mississippi 
River  by  a  series  of  locks,  and  its  water  level  reportedly  does 
not  significantly  vary.  The  Intracoastal  Canal  and  the 
Mississippi  River  are  both  restricted  to  their  banks  by  man-made 
levees  for  flood  control. 


SECTION  3.0 


INSPECTION  PROCEDURE 


The  field  inspection,  was  performed  on  June  26  and  27,  1985. 

Methods  and  levels  of  examination  were  in  accordance  with 
procedures  set  forth  by  the  Chesapeake  Division,  Navai  Facilities 
Engineering  Command. 

3.1  LEVEL  OF  EXAMINATION 


The  level  of  examination  was  sufficient  to  provide  data  to  define 
the  overall  condition  of  the  structure,  to  identify  areas  needing 
maintenance,  and  to  suggest  general  cost  effective 
maintenance/repair  procedures.  Specific  levels  of  examination  as 
defined  by  the  Chesapeake  Division,  Naval  Facilities  Engineering 
Command  and  applied  to  this  inspection  were: 

Level  I:  General  Examination:  This  type  or  examination  was 

essentially  a  “swim-by"  overview,  which  did  not 
involve  cleaning  of  any  structural  elements,  and 
was  therefore  conducted  much  more  rapidly  than  the 
other  levels  of  examination.  The  Level  I 
examination  should  detect  obvious  major  damage  or 
deterioration  due  to  overstress,  severe  corrosion, 
or  extensive  biological  growth  and  attack.  The 
underwater  inspector  relied  primarily  on  visual 
and/or  tactile  observations  (depending  on  water 
clarity)  to  make  condition  assessments.  Visual 
documentation  (sketches  and/or  photographs)  was 
included  to  support  the  findings. 

A  Level  I  examination  was  performed  on  the  underwater  portions  of 
all  structural  piles.  A  significant  quantify  of  the  examination 
effort  was  to  verify  "as-built"  plans  for  this  report. 

Level  II:  Detailed  Examination:  This  type  of  examination 

was  directed  toward  detecting  ana  describing 
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damaged  or  deteriorated  areas  which  were  hidden  by 
surface  biofouling  and  toward  obtaining  limited 
measurements  in  deterioration.  Level  II 
examinations,  therefore,  required  cleaning  the 
structural  elements.  Since  cleaning  is  extremely 
time  consuming,  it  was  restricted  to  areas  that 
were  specified  as  most  likely  to  reveal 
representative  general  conditions  and  areas 
identified  during  the  Level  I  examination  that 
warranted  increased  attention. 

A  Level  II  examination  was  specified  for  approximately  20%  of  the 
piles.  Level  II  examination  cleaning  procedures  were  specified 
as  follows: 

Wood  Bearing  Piles  Band  cleaned  around  circumference  of  the 

pile  to  a  width  of  ten  (10)  inches  to 
expose  underlying  pile  at  three 
elevations:  mean  low  water  (MLW)  , 

mudline  (ML) ,  and  halfway  between  MLW 
and  ML.  Level  II  examination  for  wood 
piles  included  measuring  minimum  pile 
diameters . 

In  addition,  if  an  irregular  shape  or  area  of  apparent  distress 
was  detected  during  the  Level  I  examination,  the  area  was  cleaned 
for  more  careful  examination. 

Level  III:  Highly  Detailed  Examination:  This  type  of 

examination  involved  measuring  and/or  sampling  of 
the  structural  elements.  The  purpose  of  this  type 
of  examination  was  to  quantify  hidden  damage,  loss 
of  cross  sectional  area,  and  material  condition. 
Measurements  should  generally  quantify  the  nature 
and  extent  of  deterioration. 
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Level  III  examination  for  wood  piles  included  taking  wood  cores 
at  five  percent  of  the  structural  piles.  Core  samples  were  taken 
to  the  center  of  each  pile  at  three  elevations:  mean  low  water 
(MLW) ,  mudline  (ML)  and  mid-depth  MLW  and  ML.  Holes  were  plugged 
with  preservative  treated  dowels. 

The  pattern  of  the  inspection  and  locations  of  various  levels  of 
examination  were  determined  during  the  course  of  the  field  work, 
based  on  the  conditions  encountered  at  the  structure.  More  time 
and  detail  was  spent  at  areas  or  locations  where  deterioration 
was  most  likely  to  be  found. 

The  levels  of  examination  and  procedures  were  flexible  to  allow 
modification  for  particular  conditions  encountered  on  the  site 
and  to  provide  for  specific  needs  of  each  facility. 

3.2  INSPECTION  PROCEDURE 

The  inspection  was  performed  by  a  three  man  team  consisting  of  an 
engineer/diver ,  technician/diver,  and  a  tender /recorder . 

The  underwater  inspection  of  each  pile  was  a  time  consuming 
process.  Due  to  the  lack  of  visibility,  the  entire  surface  was 
inspected  tactily,  with  the  inspector /divers  carefully  feeling 
the  pile  to  detect  breaks,  splits,  or  other  irregularities.  In 
addition,  the  piles  were  regularly  "sounded"  with  hammers  to 
detect  softness.  Marine  growth  was  relatively  light,  consisting 
primarily  of  algae,  which  allowed  fairly  good  interpretation  oi 
the  underlying  timber  condition.  The  tender/recorder  provided 
topside  support  for  the  divers,  recording  data,  cataloging  core 
samples  and  photographs,  and  transferring  tools. 

As  recjuested  on  site,  an  above  water  inspection  of  substructuru 1 
elements  was  conducted.  This  process  consisted  of  visually 
inspecting  and  sounding  accessible  portions  .  the  structural 
elements  to  detect  decay. 
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The  inspection  process  included  verification  of  pile  counts, 
structural  measurements,  and  sketches  of  existing  construction 
where  drawings  or  descriptions  were  unavailable.  Photographs 
were  taken  to  document  conditions  encountered  during  the 
inspection . 

3.3  EQUIPMENT 

SCL BA  equipment  was  utilized  to  maximize  mobility.  Hand  held 
tools  (hammer,  hatchet,  scraper,  etc.)  were  used  for  removing 
marine  growth  and  for  hammer  sounding  the  structural  elements. 
Soundings  and  other  measurements  were  taken  with  a  fiberglass 
tape . 

Underwater  photographs  were  taken  with  a  Nikonos  IIJ  underwater 
camera,  usually  with  a  15mm  lens  and  a  strobe.  Underwater 
visibility  was  zero,  requiring  use  of  various  clear  water  devices 
to  obtain  photographs.  Above  water  photographs  were  taken  with 
the  Nikonos  camera  using  a  35mm  lens. 

Core  samples  were  taken  using  a  pneumatic  drill  with  a  dowel 
cutter,  powered  by  a  portable  compressor.  All  core  holes  were 
tightly  plugged  with  treated  wood  doweis. 
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SECTION  <5.0 


FACILITY  INSPECTED 


This  section  contains  discussion  of  the  Fuel  Wharf  128 
inspection,  presented  in  four  parts: 

A.  Description  of  the  type  of  construction  and  function  of  the 
f aci l ity , 

B.  Conditions  observed  and  noted  during  the  inspection. 

C.  Assessment  of  the  structural  condition  of  the  facility. 

D.  Recommendations  for  use,  maintenance,  repair  and  operation 
of  the  facility  with  regard  to  the  structural  assessment. 
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4.1  FUEL  WHARF  128 


4.1.1  Descr ipt ion 

Fuel  Wharf  128  is  a  timber  structure,  constructed  on  the 
Intracoastal  Canal  in  approximately  1959.  The  facility  consists 
of  three  wharves,  with  connecting  catwalks,  an  approach  ramp,  and 
an  electrical  pumphouse.  A  total  of  90  creosote  treated  timber 
piles  support  the  structure.  The  wharf  provides  mooring  ana 
unloading  facilities  for  barges  which  supply  aviation  fuel 
utilized  at  the  Naval  Air  Station.  Maximum  water  depth  recorded 
at  the  facility  during  this  inspection  was  10  feet.  (See  Figure 
3  for  Pile  Plan  and  locations  of  observed  inspection  conditions. 
See  Figures  4  and  5  for  Sections  and  Construction  Details.) 

4.1.2  Observed  Inspection  Conditions 

During  this  investigation,  the  water  level  was  near  the  middle  of 
the  lower  horizontal  braces,  consequently  the  underwater 
inspection  was  limited  to  the  piling. 

The  underwater  portions  of  all  structural  piling  were  in  good 
condition.  No  evidence  of  marine  borer  activity  or  significant 
fungal  decay  was  detected  on  the  surface  of  any  piles  or  in  the 
extracted  cores  (See  Photos  1,  2,  3,  4,  5  and  6).  A  water  sample 
collected  during  the  inspection  indicated  virtually  no  salinity, 
a  condition  in  which  marine  borers  cannot  survive  (See  Appendix, 
Testing  Laboratory  Report).  No  significant  impact  or  mechanical 
damage  was  detected  at  any  structural  pile.  There  was  no 
evidence  to  suggest  that  an  impact  of  sufficient  magnitude  to 
fracture  a  structural  pile  below  the  mudline  had  occurred, 
although  10  fender  piles  were  broken  from  impact  damage. 

Above  the  waterline,  the  timber  piles  were  generally  structurally 
sound.  Top  rot  was  observed  in  the  exposed  tops  of  three  catwalk 
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PHOTO  1 

Underwater  photograph  of  uncleaned  Pile  1A, 
Wharf  2,  showing  typical  marine  growth. 


PHOTO  2 

Close  up  underwater  photograph  of  typical  marine 
growth. 


> 


PHOTO  3 

Underwater  photograph  of  cleaned  Pile  1A,  Wharf  2, 
showing  timber  surface  after  removal  of  marine 
growth. 


PHOTO  4 


Close  up  underwater  photograph  of  cleaned  timber 
surface  shown  in  Photograph  3. 


PHOTO  5 


Close  up  underwater  photograph  of  plugged  core 
holes  at  Wharf  3,  Pile  1A.  Plug  is  3/4"  diameter 
treated  wood  dowel. 


PHOTO  6 


Showing  cores  extracted  from  Wharf  3,  Pile  1A. 


piles  where  moisture  could  penetrate  the  unprotected  wood  (See 
Photo  7).  Most  pile  tops  were  covered  by  structural  framing  and 
fungal  decay  could  not  be  detected  from  exterior  inspection. 

The  overall  condition  of  the  structural  members  was  good, 
although  fungal  decay  was  detected  at  locations  throughout  the 
facility.  Structural  framing  consists  of  two  rows  of  horizontal 
bracing,  diagonal  bracing,  pile  caps,  stringers,  spacers  between 
stringers,  and  deck  (See  Figure  4).  All  timber  framing  was 
creosote  treated.  The  deck  appeared  to  have  the  greatest  number 
of  decayed  members,  with  ar.  estimated  30%  showing  areas  of 
significant  decay  (See  Photo  8).  Although  the  deck  covered  the 
top  of  the  stringers,  possibly  obscuring  some  deterioration, 
decayed  areas  were  noted  in  approximately  5%  of  the  stringers 
(See  Photos  9  and  10).  The  caps  were  the  most  extensively 
decayed  members.  Deterioration  of  the  cap  members  usually 
occurred  in  the  horizontal  surfaces  where  moisture  could 
accumulate.  Three  outer  caps  and  one  interior  cap  exhibited 
deterioration  (See  Photos  11  and  12).  It  should  be  noted  that 
many  areas  where  decay  could  occur  were  obstructed  by  framing 
members.  For  example,  the  upper  portions  of  the  stringers  were 
covered  by  the  deck,  and  the  caps  were  covered  by  stringers, 
spacers,  and  the  deck. 

Another  "trouble  spot”  appeared  to  be  at  the  str i nger-spacer-cap 
intersection,  where  a  moisture  trap  was  created.  Access  to  this 
area  was  very  limited,  and  the  extent  of  damage  was  difficult  to 
determine . 

An  estimated  10%  of  the  stringers,  diagonal  bracing,  and 
horizontal  bracing  exhibited  decayed  areas  (See  Photos  13,  14,  15 

and  16).  Decay  was  generally  limited  to  a  relatively  small 
section  of  an  affected  member.  Two  diagonal  braces  on  the  front 
row  of  Wharf  #1  had  been  broken  up  by  impact  damage  (See  Photo 
17)  . 
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PHOTO  7 

Catwalk  2,  Pile  3B,  'Top  Rot'.  Decay  penetrates 
approximately  18". 


PHOTO  8 


Wharf  3,  typical  appearance  of  decayed  deck  member. 


PHOTO  9 

Decayed  stringer  at  Wharf  3 ,  between  Bents  3  and  4 , 
Rows  B  and  C. 


PHOTO  10 

Decayed  stringer  at  Wharf  3,  between  Bents  1  and  2, 
Rows  C  and  D. 


PHOTO  11 


Decayed  cap  at  Wharf  1,  Bent  4  near  Row  D. 


PHOTO  12 

Decayed  cap  at  Wharf  1,  Bent  3  between  Rows  C 
and  D. 


PHOTO  13 

Decayed  diagonal  brace  at  Wharf  3,  Pile  IE. 

PHOTO  14 

Decayed  diagonal  brace  at  Pump  Station,  between 
Bents  1  and  2,  Row  A. 


PHOTO  15 

Decayed  horizonal  brace  at  Pump  Station,  between 
Bents  1  and  2 ,  Row  A. 


PHOTO  16 

Decayed  horizontal  brace  at  Wharf  3,  Bent  4, 
between  Rows  B  and  C. 


PHOTO  17 


Showing  broken  diagonal  bracing  at  Wharf  1,  Row  A 
between  Bents  2  and  3. 


PHOTO  18 


Showing  typical  extensive  bracing  and  heavy  con¬ 
struction  of  wharf. 


Connections  were  found  to  be  very  tight  and  secure.  Connecting 
hardware  was  in  very  good  condition,  with  only  minor  corrosion. 

A  non-structura 1  problem  was  observed  and  is  mentioned  as 
requested.  A  fire  water  intake  pipe  beneath  Wharf  #3  was 
severely  pitted  and  corroded,  and  leaking  in  at  least  one 
location . 

4.1.3  Structural  Condition  Assessment 

In  spite  of  the  fairly  common  widespread  fungal  decay,  the 
structural  condition  of  Wharf  128  is  good.  Two  reasons  for  this 
assessment  are: 

A.  The  wharf  is  very  heavily  constructed.  All  timbers  are 
large,  bracing  is  extensive,  and  connections  are  well  made. 

B.  The  wharf  is  lightly  loaded.  There  is  no  vehicle  traffic  on 
the  wharf,  so  live  loads  are  minimal.  The  most  significant 
loads  are  from  breasting  and  mooring  barges,  which  are 
absorbed  through  the  extensive  bracing  system  and  the 
elastic  movement  of  the  timber  structure. 

For  these  reasons,  the  extent  of  existing  fungal  decay  does  not 
present  a  severe  structural  problem. 

4.1.4  Recommendations 


A  replacement  program  for  deteriorated  timber  should  be 
implemented.  First,  deteriorated  timber  deck  members  should  be 
removed.  In  addition,  it  is  recommended  that  deck  members, 
immediately  above  the  caps  be  removed.  This  will  allow  access  to 
the  stringer  spacers,  which  tend  to  create  traps  for  moisture  i.n 
their  present  position  on  top  o!  the  caps.  When  the  spacers  are 
exposed  by  removing  the  deck,  they  should  be  removed  and  replaced 
with  new  pieces  in  positions  between  the  caps. 
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Hi  ::  ■  i!  :  >:u-  uee.-.  »'iii  probably  rcvej  1  additional  arcus  of 

at  t  (•  i  loi  at  i  i 'a  ir:  stnnqi‘rs  and  caps,  which  can  be  replaced  on  a 
o  1  ec 1  1  v -  bu  sis. 

Heplacing  cap  members  would  require  virtual  dissassembly  of  the 
superstructure.  Therefore,  depending  on  the  extent  of  the  decay, 
it  would  be  desirable  to  repair  the  damaged  sections  by  removing 
deciyod  material  and  refilling  the  voids  with  filler  material 
suer,  as  epoxy  grout.  in  some  cases,  where  decay  has  not 
ues: r^ved  more  than  bO -  of  a  section,  or  where  decay  is  limited 
to  an  dated  area  of  a  particular  member,  a  decayed  section  may 
be  spanned  by  spliced  sections  (See  Figure  6)  .  Application  of 
moisture  barriers  and  preservative  to  exposed  locations  would 
prolong  the  structural  integrity.  Top  rot  in  timber  piles  should 
be  repaired  by  a  similar  procedure.  Rotten  material  should  be 
i u moved ,  the  void  refilled  and  the  top  sealed  to  prevent  moisture 
intrusion.  Diagonal  ana  horizontal  braces  indicated  on  Figure 
3  should  be  replaced.  It  is  often  convenient  to  utilize  the 
removed  damaged  member  as  a  pattern  for  cutting  the  bolt  holes  ir. 
the  replacement  member.  It  is  expected  that  most  existing 
connection  hardware  ran  be  re-used,  but  some  hardware  replacement 
will  be  necessary.  Estimated  cost  to  repair  or  replace  damaged 
structural  timbers  is  SIC, 000  (See  Appendix,  Cost  Lstiniate 
Ca  leu  1  a  t:  ions  )  . 

Damaged  bracing  that  is  typically  submerged  should  be  replaced 
with  timber  treated  to  maximum  preservative  retention.  All 
replacement  timber  should  be  treated  in  accordance  with  American 
Wood  Preservers  specifications.  The  broken  and  missing  piles  and 
timber  in  the  fender  system  should  be  replaced.  Gaps  in  tin? 
lender  system  leave  the  structure  vulnerable  to  impact  damage 
from  vessels.  This  type  of  fender  system  characteristically 
suffers  impact  damage  and  required  periodic  repair. 
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